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Final Report: Gordon Research Conference

The Gordon Conference on Atomic and Molecular Interactions was held in New
London, New Hampshire at Colby Sawyer College from June 30 to July 5, 1996. The
conference was very well attended (over 110 attendees, see attached lists) by a broad
spectrum of people from academia, industry and government laboratories, both US and
foreign scientists, senior researchers, young investigators, postdoctorals and graduate
students. The funds from the AFOSR were used to subsidize graduate student and
postdoctoral conference fees, as well as help defray travel costs for the invited speakers
and session chairs.

In designing the formal speakers program, emphasis was placed on current
unpublished research and discussion of future target areas in the field. The time for formal
presentations was limited in the interest of group discussions, which followed each of the
talks. Poster sessions were held on each of the conference nights (Monday-Thursday) in
order that more opportunities for communication of recent research results could be
provided. Attached is a list of the formal speaker program and poster sessions. In addition
to these formal interactions, free time was scheduled to promote more informal scientific
discussions, which are of course very important in fostering new collaborations and joint
efforts in the field.

As you know, in the interest of promoting the presentation of the very latest and
ground-breaking results (which are therefore typically unpublished), Gordon Research
Conference does not permit publication of any proceedings or abstracts associated with
the meeting. If you wish for any further details, please feel free to contact me. Once again,
I would like to thank the AFOSR for their support of the Atomic and Molecular
Interactions Gordon Conference.

Davidl Nesbitt
1996 Chair, Atomic and Molecular Interactions Gordon Conference

19971002 087




1996 Gordon Research Conference
Atomic and Molecular Interactions

David Nesbitt (chair, JILA/University of Colorado)
Robert Wyatt (vice-chair, University of Texas)

A. Sunday PM: State-to-State Dynamics (session chair, John Zhang, New York University)
1. Henning Meyer, University of Bern/University of Georgia, "Counterpropagating pulsed molecular beam
scattering”
2. Joel Bowman, Emory University, "Quantum and classical photodissociation calculations of ICN and
Ar-H20 respectively”
3. Fleming Crim, University of Wisconsin, "State-to-state dynamics and controlled bond cleavage”

B. Monday AM: Highly Quantum Systems (session chair, Roger Miller, University of North Carolina)
1. Takeshi Oka, University of Chicago, "Spectroscopy and dynamics of the highly quantum system;
Parahydrogen crystal”
2. Birgitta Whaley, University of California, Berkeley, "Doped quantum clusters - superfluids and superclusters”
3. Peter Toennies, Max Planck Institute, Goettingen, "High resolution molecular spectroscopy in liquid
helium droplets”

C. Monday PM: New Physics with Laser Cooled Atoms (session chair, John Weiner, University of Maryland)
4. Carl Wieman, JILA/University of Colorado, "Bose-Einstein condensation in ultracold gas”
5. David Pritchard, MIT, "Atom interferometers and their scientific applications"

D. Tuesday AM: Reactions in Clusters (session chair, David Clary, Cambridge University)
1. Marsha Lester, University of Pennsylvania, *Spectroscopy and reaction dynamics of OH-H2/D2 entrance
channel complexes” '
2. Zlatko Bacic, New York University, "Quantum dynamics of small hydrogen-bonded clusters®
3. Jean Paul Visticot, Orsay, "Cluster isolated chemical reaction”

E. Tuesday PM: Molecular Ion Clusters (session chair, Tim Zwier, Purdue University)
4. Evan Bieske, University of Melbourne, *Infrared studies of proton-bound complexes: He, Ne and Ar
atoms attached to HN2+ and HCO+"
S. Dan Neumark, Berkeley, "Time-resolved studies of photodissociation in negative ions"

F. Wednesday AM: Atomic and Molecular Scale Imaging (session chair, Paul Weiss, Pennsylvania State University)
1. Charles Lieber, Harvard University, "Chemical force microscopy: probing and imaging intermolecular
interactions in solution"
2. Jay Trautman, Bell Labs
3. W.E. Moemer, IBM/University of California, San Diego, *Optical spectroscopy of individual
molecules in solids"

G. Wednesday PM: Molecule-Surface Interactions (session chair, Bruce Kay, Pacific Northwest Lab)
4. Ron Naaman, Weizmann Institute, Rehovot, Israel, “Electron transfer through organized organic films-
monitored by scattering and other methods”,
5. Andy Kummel, University of San Diego, “Chemisorption dynamics of interhalogen molecules”

H. Thursday AM: Photomolecular Interactions (session chair, Laurie Butler, University of Chicago)
1. Alec Wotdke, University of California, Santa Barbara, "Collisional energy transfer in highly
vibrationally excited O2" ’
2. Pat Vacarro, Yale University, "Sub-doppler nonlinear spectroscopy as a probe of photodissociation
dynamics”
3. David Chandler, Sandia National Laboratories, Livermore, *“Multiphoton photofragment imaging: The
non resonant photodissociation of H2, D2 and H" '

L. Thursday PM: Interatomic Forces in Jons (session chair, Jeremy Hutson, University of Durham)
4. Alan Carrington, University of Southampton, "lon beam microwave spectroscopy: Studies of long-range
atom/atomic ion interactions"
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(please take these posters down by 12 noon on Tuesday)
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vChen, Y.

10.
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15.
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20.

Anderson, David Davis, S. Nesbitt, D.

Slit Jet Discharges: A Novel, Intense Source of Supersonically Cooled Radicals and Molecular Ions
Belle-Oudry, Deirdre McKay, R. Westley, M. Houston, P.
Studies of the Reaction of OH Radicals with Organophosphates

. Bender, Christopher

Pulsed Electron Magnetic Resonance as a Probe of Weak Interactions in Supramolecular Assemblies

. Blank, David North, Simon Stranges, D. Suits, A Lee, Y. T.

The Photodissociation of DMSO-h6 and DMSOQ-d6 at 193nm Studied by Photofragment Translational Spectroscopy

. Bukowski, Robert Jeziorski, B Szalewicz, K

Basic Set Superposition Problem in Interaction Energy Calculations.. . Saturated second- and third-oder Energies for Hep

. Bunker, P.R.

The Proton Rearrangement Dynamics and Spectrum of CHs*

. Chalasinski, Grzegorz

Ab Initio Studies of Open-Shell Interactions

Femtosecond time-resolved photoelectron spectroscopy
Clary, D.C. Gregory, J. K.
Quantum Simulation of Water Clusters
Continetti, R. Hanold, K. Garner, M.

Photoelectron/photofragment angular correlations and energy partitioning in the dissociative photodetachment of O4~

Dessent, Caroline  Serxner, D Johnson, M. A. Bailey, G. Kim,J.

11. Observation of the Precursor to Charge-Transfer-to-Solvent Bands of Solvated Iodine in Small Gas Phase Clusters.

12. Infrared Spectroscopy of Negative Ion Clusters: Hydrated Electrons and Hydrated Iodode I"(H20)
Dodeck, L. Kong, W. Hepburn,J. Houston, P.

Photodissociation Dynamics of Glyoxal
Dressler, Rainer Bastian, M Levandier, D Murad, E

Collision-Induced Dissociation and Photodissociation Studies of the (N20.H20)* Cluster Ion
Duchovic,R.J. Pettigrew,J. D. Welling, B. Shipchandler, T.

A Fundamental Combustion Process: H(D)+02
Dupre, Patrick Muller, T Zhang, Q Vaccaro, P. H.

Spectroscopy of the S20 Ground Electronic State: Comparison between DLIF and SEP-DFWM Techniques
Fiss, Jeanette Zhu, Langchi Wada,R Gordon, R

Control the Product Distribution in the Photo-Excitation of DI with Coherent Laser Fields
Fleming, Patrick Cowen, K Lorenz, K Herman,M Koplitz, B '

Nuclear Hyperfine Populations in the Ground State of Atomic Hydrogen Using Velocity-Aligned Doppler Spectroscopy
Galetich, Igor

Experimental Study of Protein-Nucleic Acid Base Interactions Involving Amide Group
Garner, Mark  Hanold, K. Resat, M. Continetti, R.
Dissociation Dynamics of the Low-Lying Excited States of O3




TUESDAY POSTERS
(please take these posters down by 12 noon on Wednesday)

1. Greene, E.F. Meli,C. A, Yang, H.
Similarities in the Reconstruction of Ge(111) and Si(111) Surfaces at High Tempcramres and a Model for Them
2. Gulding, S Hou,H. Wodtke, A. Auerbach, D. Rettner, C.
State-Specific Alignment of Hydrogen Desorbed from Cu(111)
Hall, Gregory North, S. Sears, T.
3. Transient FM Spectroscopy: Applications in Chemical Dynamic, Spectroscopy and Kinetics
4. Unimolecular Dissociation of NCCN
5. Hossenlopp, Jeanne Zhang, Y Christophy,E Myli, K
Investigation of Photodissociation Processes in Complex Molecules
6. Hurwitz, Y. Stern,P. Naaman,R.
Reactivity Induced by Complex Formation: The Reaction of O(3P) with HCI Dimers
7. Jeziorski, Bogumil Korona, T Moszynski, R
Convergence Properties of Perturbation Theory for Interaction of He and H2 with He
8. Keller, James Dowd, T Miller, L Schehr,C Burca, G
Two-Color, Laser-Induced Grating Spectroscopy: a Multidimensional Probe of Excited State Dynamics
Kleiber, Bruce Wong, T. Cheng, Y. Chen,J. Freel, C. Ding, L.
9. Chemical Dynamics of Mg*/Mg**—CHy Reactions

10. Photodissociation Spectroscopy of Mga+-—CO2/H20/CH4 Ion-Molecule Complexes
11. Knight, Alan Bradley, A Butz, K

Internal Rotor-Overall Rotation Interactions in Substituted Toluenes: Comparison of Theory and Experiment
12. Kong, Wei Lai,S.Y. Broughton, S.

Photochemistry of diazines in the ultraviolet
13. Krenos, John Rickey, D

Molecular Beam Study of the Collisions of State-Monitored, Metastable Noble Gas Atoms with 02(X3Eg )
14. Krishnamurthy, M. Gouw,] Bierbaum,V Leone, S

Cluster Ion Mobilities: Ionic Structures and Interaction Potentials
15. Lee, Sungyul

Selective Production of Photofragments along Asymmetric Resonances in OH Photodissociation
16. Libbrecht, Ken Boyd,R Bliss,J

Progress Toward Achieving Bose-Einstein Condensation in Gaseous Cesium
17. Lotrich, Victor Szalewicz, K

Symmetry-Adapted Perturbation Theory of Three-Body Nonadditivity of Ar
Gellene, Gregory Yoo, R. Sharpe, S.

18. Symmetry Induced Kinetic Isotope Effects in the Formation of Ar-CO2*

19. Ab Initio Investigations of Polyiodide Anions




il

WEDNESDAY POSTERS
(please take these posters down by 12 noon on Thursday)

1.

2.
3

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

20.

Lu, Peter Xie, X. S.

Room Temperature Studies of Single Molecule Spectroscopy and Chemical Dynamics
Main, Jorg  Taylor, H.

Physical Interpretation of Dynamical Processes in Small Molecules Exhibiting Chaos

. Mas, Eric  Szalewicz, K.

Effects of Monomer Geometry on Depth of Water Dimer Potential and Evaluation of Potential Energy Surface

. Mayne, Howard Niesse, J. A.

Global Minimization of Small Clusters Using the Space- Fixed Modified Genetic Algorithm Approach

. McCoy, Ann

Theoretical Studies of Chemical Reactions in Clusters: Transition State Dynamics of Arp (CIHC1)

. Mestechkin, Mikhail

Hartree-Fock Instability Threshold, Molecular Size, and Molecular-ion Transition

. Michaels, Chris  Mullin, A.S. Flynn, G. W.

Collisional Quenching of Highly Vibrationally Excited Pyrazine by CO2: Excitation of the (10°0)...Bath Vibrational Modes

. Oian, Charles Loock, H. Cao,]J.

The Nonadiabiatic Photodissociation of BrNO at 355nm

. Pipes, L. C. Baugh, D.

Complete Chemical Reactions: The Photofragmentation of Polarized Molecules
Qiu, Yanhui  Bacic, Z.
Full-Dimensional Bound State Calculations for HC1 Dimer
Redington, Richard
The Cyclobutadiene CB.AR, CB.CO, and CB.CO2 Complexes; the Ar/CB Matrix System
Reho,J. Higgins,J Stienkemeier F  Ermst, W Lehmann, K Gutowski, M Scoles, G
Spectroscopy and Photoinduced Chemical Dynamics of High Spin Alkali Trimers
Resat, S. Zengin, V. Hanold, K. Continetti, R. E. ‘
Dissociative Photodetachment and Photodissociation of N302"
Ross, Stephen  Lang, S Lucke,S Kanorsky, S Weis, A Hansch, T
Atomic Spectroscopy of Cesium Trapped in Solid Helium
Rudavets, Alexandr Akulin, V.M. Dykhne, A. M. Dubovitskii, V. A.
Photon Echo of Photodissociation by Properly Tailored Laser Pulses
Sabo, D. Bacic, Z.
Three-Dimensional Model Calculations of Torsional Levels of (H20)3,...
Sadlej, J. Williams, H. Szalewicz, K.
Symmetry-Adapted Perturbation Theory for the Interaction of Two CO, Molecules
Schuttenmaer, Charles
Femtosecond THz Pulse Spectroscopy: A Unique Tool
Schwartz, Rebecca Giancarlo, L. Bonn,R. Loomis, R. Lester, M.
Intermolecular Vibrations and Relaxation Dynamics of OH-N3 Complcxes
Sinha, A Barnes,R. Gross, A.
Photodissociation Dynamics of Vibrationally Excited Molecules: HN3 and H7O




THURSDAY POSTERS v
(please take these posters down by Friday morning at 9AM)

11.
12.
13.
14.
15.
16.
17.
18.
19.

. Siska, Rebecca Longley, E. J.

Penning Ionization Dynamics: Coupling between Recoil Angle and Recoil Energy

. Smedley,J.E. Coulter, S. K. Zomlefer, K.

Energy Transfer in Ba(5d7p) 3D1 Rare Gas Collisions

. Smith, Mark _
Ion-Molecule and Radical Molecule Reaction Rates in Supersonic Flows
. Softley, T.P. Mackenzie, S.R. Rolland, D. Dickinson, H.
Production and Reaction of Rotationally State-Selected Ions Using Pulsed-Field Techniques
. Szalewicz, Krzysztof
Symmetry-Adapted Perturbation Theory of Intermolecular Interactions
. Tsang, Susy Chuang, C-C Klemperer, W.

Overtone Spectroscopy and Intermolecular Vibrational State Dependence of the Predissociation Rate of NoHF

. Vaksman, Michael Podgorski, I.

Surface Light-Induced Flux Magnitude at Different Radiation Intensities

. Varandras, A.J.C. Wang, W

On the O (v*) +02 (v") :Atmospheric Reaction: a Quasiclassical Trajectory Study
Wall, Mark Wilson, E.L. Kennedy, M. Mullin, A. S.
Energy Dependent Single Collision Energy Transfer: Probing of the Bath Gas to Understand Collisional Quenching

. Walch, S. P.

Theoretical Studies of the HO/HO7 Catalytic Cycle for Ozone Destruction
Walton, Andy
Genetic Algorithm for Determination of Global Minima of Atomic Clusters
Williams, Carl
Obtaining Precise Information from Photoassociation Spectroscopy
Williams, Skip Rahn,L. Zare,R.N.
Effects of Different Population, Orientation, and Alignment Relaxation Rates in Resonant Four-Wave Mixing
Wright, S. Dagdigan, P. J.
Excited State Dynamics of the NCO Free Radical
Xu,Hao Low,R.J. Shafer-Ray,N. Zare,R.N.
Measurement of the State Resolved Differential Cross Section for the Reaction H+ D at 2.2 eV
Young, Mark
Photofragment Kinetic Energy Release in Hydrogen-Bonded and Charge Transfer Complexes
Zengin, V. Swong, K.M. Hanold, K. A. Continetti,R. E.
Study of the Low-lying Electronic States of CCO by Photoelectron Spectroscopy of CCO"
Zwier, T. Pribble, R.N. Gruenloh, C.
Resonant Ion-Dip Infrared Spectroscopy of Hydrogen Bonded Clusters
Hamann, H. F. Kokubo, T. Gallagher, A. Nesbit, D.
Near-Field Interactions of Molecules with Surfaces and Microstructures as probed by Fluorescence Properties

Muckerman, J. Kaluza, M.

20. Bright-State Expansion and Optimal Control of Bond Selective IR Multiphoton Dissociation of linear HCCD
21. Bond Selective IR Multiphoton Excitation and Dissociation of linear HCCD




